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1. atOHft^i*^ K CFfiiaffi*ttUi 
*©£ ? tt&ftlcfoSFLT, *©£*©££f*&iejff£©« 

4. JtEmSUf^li, »*©£W*«1M **©IHlc3fS© 1 
l icEttc^&o 
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7. rt#$#Wf;U ttJfcWfi-e*i}, iEIC^II^Ii, 

ft^^EpjDL. e©&£tt&«tttt it, m#©mi*7- wt& 

i^;u©p/r^©IE#;&a0lcigtfncg?-#© 4 y > ^ 'J v^^^us 
BET* J; 9 ic&g-f ^t-d r 9 A^&tefSgteSiE^ShJ, 
±E£ AIM left Eft E^CDJla^y K tffg 

11. ±E©AJtflftftltrti, .f^lCtoT^lTfT^n^ci^- 

# ca <t r 5 2 # si? i o ic e m © * m 0 

c 5ffi*£10C3att©;/i£ o 



13. ±SE«»«^(i, A'^XIS, ftirtfcflFESfcliHIE. 

LT. f ©KfftStttirftML. *nicJ;^T, 
JflL*7 K 0QgK*Wff£©iEflrttiai;:tt£ «fc -5 K&%<DWUK 

x srttt-f ^ ■> ^ u v©5>ffi*M» it, rt^a5»**«»r 

±EW»#a«ra«wicfttt*#5 ft ^ a 
is. ±ffifti6*a«, ±ffiW«^a*^B'rftiii*-u-a^a* 

iiSxici ttttft it *!t*314';: IEtSc©^ES 0 

16. ±EftM^aii. ±EIH»*a*dBiWCftBi*-fr5#a 



17. ±EI»H^tf&W$li«§KJS-e*tK JiEftSi^afcU -f 
> * ij y^^^^JSfe-T 5fc«>(CS#©^!fj3^1^^>f £ ;i/©fffl 
IC 1 Hit fc«fJ[»©nif3E©0Skftiai*-t!-S J: -5 IC*']«f x * u 

3U6IC Ktt©StE 0 

is. jiEft»"fau* ^^©jfD.*7* k 7te t^<^***tm-r 

&*©JliL*7'K$Ei'^#"ffJ£©tt£JtttStf 
-hEffl»"£B*flsttStt* I* 'J tf^&<fc£«5*S ctz^mt 
£S*3ft«14teE«©3fcK fl 

19. jict^t^att, m^©(*rttc^»iA^pigfeTf*sci 

* «r » £ T 5 s * 1 8 1 c IE $Sc © 3fi B » 

20. ±!2$'jafc^^ii. •i-#©{*rticiftoiA^pj^T? i 5^c.i^ 
itrai-r s8»*«ucEtt©siiBo 

21. ±Eatt^0T£tt«s^att« ii#©^s&icif^T^^ 

22. ±Ea»i&*nrffittt«ffi^a(i, ^^©^icfc^T^jk^ 

23. JisspJia^^^^^u^Sc^t 3 * <5 . JiE^ibfttt^aii. 
^i^;jn$ -a- -5 j: -7 <c % aifettittcwsRMftcaiR©*^ s 
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25. J:fc#Krt&#tt3ttttliK!S-C*?K JifB h 'J tf^tttt. 
4 y y* ij y#$£-J{9;jn£-ti-T H &%<d&l*P7 KCa^^* 

y y 3. y y^aj*»>j?$ ik, m^^jfii^y K.oa u^^* 
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I as s 

-ttf&Ktt. as©aw*ft*: i -ot 

^AttlKffitt. flS^WU fif*K *fik *WW8&tfJK 
T #^O^S^Wi^t**^tt^US^Wttr o ir^ ic J: 6 

«-<?6*£:£*«s*u «iflLai£o0M^^M&cf j&fTJKtc -t 

*a fc^ii Lfcttjssti, >r yy^ y yfr-ztzte&mmftm-rz 
«jfoaffl*MJKLT^*amwj£*ciHn«o aft, a^ssE 



a mam. ftHK*** w*si<D&m e%&mmfe) 
tt^ft*#,^-c£,£ 0 iitt, xttasffloKHR 

yy.» ij y^^©*B*f^/j;j fcfi5S£tefciin*fc*i'f y y ^ I) 

^^^^ o*«&ic±»ctflia-rstt*ft«8. Jisiw&tfS6K<D 

x y 3 x ;i/ -<y*x.*x^-l- * :/ ju* (National 
Institutes of Health) IC X T|§^ £ n^UIK^OQiSi fC fi, 
IfiillS^**. ISaKfitt, EiMC««iptt|8j£aKJ» 
£ i* ft T *» 0* ^ "J y \y *< $ ft fC (B < % ^ \ - y 

^^8S <-^a6Jc>f y y ^ >; y tc 5§l*^„ 

-U-TICK^^^i. >r h -y*tt. h ry K-y** 

vjeicms c lisamj^ii. ^yy^';y^tfc#tt 

am^'T* K> , c ©^&<Dj££<TM > •> a ij y U"< ^ fi IE ft 

*o iasifiia^^ s^t5^^^j£bi^»icaK*itt^ h r 
m^cE> mmm, 

aK£i©?&8BtDBiflti, yy^ y Ki?ffi*>^^^ 



h T y K - y ^ *<e C -5 U )U J; »? ^ < 
^T^/ctolc^ yy^. ij y^Ji/-e-y(D^eil3M^^jS-^-rsc: 
£#Sffitoicfr fcftrt>s 0 >r yy* ij y usm^oD^L^ii, ip 

sacf-f yy^ >j y»r^. ru\ ^+»tta^3&t^sasjmaffiR 
^aiS^}4>r h ry K-yx*^tr#«ttRi6*5l*iac-r£ 

yy^yyg*. ^'^'i^fcinn^jn^t-^ 
Sffl3fT?(0«^l/M ^y^ g y|f^Tfc4c 
^^t^tSci^g/ilUli^o-ptitrt©^ yy^ r; 

•^^iS^^icisin^-tf-T. aR«*?&«r*3&fe*anft-rsc 

£ C * 5 o 

ICct^T^^^ftS 0 U^L^^^, ±lB©cfc9lC *|flgf 
SEEO^liglC J; -5 y y a »J y u ju j&f IE ft 2 fcflift 

Ol!ll , CBttt\ S^^«3S4>, ^x&ftlr^^^LT>f yy^ 'J 
yfifemiCjg^r S (7X a 7 -t y (Rasnussen) -£<ZMt& rji^^ 
^gf(Diabetic Care} j 1990*P, 13(6) ^, 655-666 H) „ 
f-s. )\> (Daniel) -t"©{ft*± H r y' + - r 7 -< y* * a 



V {J.Physiol. )j 1967^. 192*1, 317- 327 It, t t \z *> 

^T&&w&®%mi : -ei&m<!>4 u ^ifctaa^ l < mix 

©ttfc?5te©ffltRWffiMi*«*lSJB Lt, yf- 'J ^© 

4r©»«£l±, JKifrt>(*©«&©8&7>fc:. RCK i*©tib©& 

SE©« 100.000 *©$& (Um ^(D^^MOJ; 

^ tt«<t*eagr* 0 *©wtt©#tt*ii* 1 
r*fij &*#<£ieMic^T$&3n^; x y 

AttJURCf B»J4W. fcfcttWfttw«;(,xB, 05*1*, 50- 200 
T-f^n^ (/i S ) ^jfiiJfifcSnSo BMUOASlCi'^i 

i^L, ii^vgf44t©/ctotcjr£tw^;u^|g (0fl;Uf, 300-1000 
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a^BWiittx c*«*j?i»Ltt < r fcis^wici'iiasn. c 
sm*S'iafc-rsfc*tc^®^A^ * £«©>oux{±£ £ic a« 

ragtag ©«»$>]&(*. a a* ffl^ifi] m*fa> icwam^ 
Sj*jfef*a*'j»©fFffico^r©«F^ ( r «ffl 

(Epilepsia) J 1990^, SB31^ (ffiil) , S 7 ~S 9 ) & 
(*BRtfrt»©:*rt>H:«*i (4 

n©A^7>tic^iiT'* ASB^^maoai-rttfc-eMictt: 

B*»©***ttB« (WZ-li, mmTSB. ^EfcRtfJitfei*) ic 
i££ iJH*8S©&"e:£lC&4S! LTl> So <fe©fc©U> ffis 'M5k 
tt"O^^KRCf-t©ife©?5®^©i*jflli]fflttJB^;»ea < o 

^vK^ij-n^ £^ie. HiU^:J^*&&£HI£&'frf£ttit 

> - ^ICi^t^S^ft-Sci [C^-^U^o * * - ^ (Chase) 
ti, Sfc. j*jfeWttS-tt^li:J:*3Jia©&aa»©E&GSH£4b 
fC^STS C <t#T£ £ d £$:W& Liz (Exp Neurol (1966) 
16 : 36- 49) 0 0 v K'<ll -lis * fc > j£ £ W *i © #J fifefC £ 0 , 



'<7 (J. Zabara) IC J; & T / U A £ftBtt If TA. 702. 254 ^ 

RtfSfc&*gtett36B#82tt*nTfc>S. «?«p'254tt^ a» 
ii^-^^ ft — 3- - o A '<*t a 0 Milg (Neuro cyber net ic 
prosthesis) (NCP) Lt ^ 6 CCNCPI^ N 

cp^x^. ^-^©^aiBfttt*iB©w«i*sic^ffl-r*i*^© 
ef©w*fl«m©«aib^«fttic^4D-ti-5 c - n^ 

>f x ^ x -c ^ \ ;ufift»iJ*«:fflT5o :n^c«i«li, fib 
©f*tl©^rt(cljE*idinTiJO. ©^"i fcti5fi^*(H»-r s 
fc*JCK«iafifie©^3»*ifiJ!lu*-ii:i<fc -5 N C P^^^-tfS 

C ©^IT-IC J: £„ x-: ^ b ;PSaJ5iJ7>WU. NCP - 

* t^-^©*S^^^*7 > - ^ (ifSttfls* tt£©a<M2 LO^W 
S©m^^^**tt^S-^^Ti2l»?*ns Ci^^LTl^o s 

* u-^m*©aiip©«attttB«^ -nawciiaHia, 

T> &ftJQIfiO©IU)&ff*fT ^ttfttttt, **36<Bft©te4 

©jg^-ifcute^ ottt8'<5 > -^©s?r t a^^^^©^aifc 



^-r 6^J6{c^ffl $ n^o wi ! iF'254©Nc pa»jft»B«> 
%gq©gjft 

*BWtt, jSJRWajfefi|««ffiBlc J:6^^tt»H»»RCf* 
lc«IKJB*feBr4fc8i)©*&RCF3gB (*n&B*te«JkO 

*©?&«^ t)^rfln?*s) tcBa-rs fc©-e*s. a^fWitsosM 
ic*j^T^B©>f y ■> a. 'j ^;^ai^i}iij^-r s e i ic «t -,tsik 

n«6B&tfjHB^ SfcttCfiefflT?^ S i-JJx.fco WtStt. til 
©«J%iJiC«t tT-E:© J; ttttaifcttar* C i IC J: -3 TifiifllSS 

fiEic^LCE«©ttrt-e«fai*ns>r v y 

SC i^T^ So 

*aw©i'xi*Bi=j:5i % fiiKjsti. asj£i*«©ra»ffitt* 
iCct^rfeSt^nSo 51^©^ t L^fiMiWctt. l s©Rflie 

1 @^ fcttB»©ja-3£ * n^0^lcE#*<Nift^J^^Di^^ii3 
2-t±-£#&3rC§;U ^t//i/^(±. it'I»H^3?ili5PJJ©tftr Cie 
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m®L*V 'J T S ftfc © |£ 11/ it . Htttf 2 *:i2iSJ6iA*M©IliL 

*r k ^ffi-t ^©^jn^c &j£wa©75$&<?gte££3J3-r 
swasMatssHu, jiii or k cr flsaant v^u^wr s ic 

fcLfc-fc y-tf-ic J: TAsto* ft* - itfffi* L^o SIJ©^M#I 

J: 9 tttftma<nJfl6ttS»i£*E-fc ^ £ t* 1*3 K f*j » 3 S Q c 
9i&©£ £6fi»iwjwra-es sr k c/DS-fc y*y\uil£. Lt& 

Wlflfitfift 2 HO L *Wj:o^ lit T-tr y^^-tJi/U LT K * &§©g£4b 
5fe*K'ILT. Jllitt + 0>r K*tt*£©tt££tt;n3ft&Att* 

BTttttfi-e* »5 . th&fr k&vim s nfc J: -5 k &£-©&£ wa 
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«K«£te«r*fcto©£j£MaKffl©«* ©#&*&©» 
!Rt±. £&©? r 9 9 icfc* 0 :n^77^i;it (0 f 

©MaiSl*(ta<!li'Jfifc*gtt S^$>0>©:#Ii2U (ii) 4:i&£nS£ 
*ft4*©*W©fc«>©ttffi. RCf/4fct4. (iii) £33&IC 

T to S B 

IC J: Steffi ©&x£ ?*&©&* 

ttur. -e©aaai!t*jaiRft4i^Kwr5/:a6c «*©«# 
^7 > - ^ tm&m&z&mT s„ &%<D&jkw&\cwmm 

^ticiia^t, ffla&tfttiSftftCiMffiSn* «JLtf, 
B»ai-efeCttif??fcAt< Att«l*<. 2*:I4. c««i-??tttt< 

A«m&tf B»it*<. afctf. a«mi. BaiKia^caifii^M 

fi^'^i'^MOffiJfltt* ii«©m^R0&&*£©foEJKJS 



So c©#*fe-?t±. ^/gfifi&^-n/^^^ffl LT, WIS* r&#j 

^u. fnia-jt, ^©s^^jJUMr So t>rn©ii-^ic-ii- 

to»C«F t LfcM*«»(aT*S3&<, 3^AtOa**««"543&«^ fill© 

i -ot fc»4ffl»©wia»cwa*tu/inf & d ^ iw j: -^rsim^* 

<0tEfflWC*5i^x.^n6 o 2f)jfettittSE«©fca6K»fiHtttt 

3&«atoi&* ns^^©SB(iti. ?ms^ fc«s¥i«ici£if ufcus 

f 4 * © ifi T ^ S 0 

«6r»r, ^%qfl©sij©@rj(4, Eto&sn* *>©tt@»©* 

$ ^ y 7> £ T * s "JE KTW IC m#> id ^ n £ {j © {4 I **3 

4fc(itttt©»ttflBtti*nc«tt*nfc >j - K»«tfT*«. 
r> s££we©i6A@i£©i80e»KnttW«eK^Acftt©r 

*^njj©$ t»ic8H©Btt»i, m^©ii^WtStc&<i^UJ67' 

a ^7 a ^n^m^fjak^tUAuLT, ssK^se/ifijfiiftiiE©^ 



irs c i-e* So 

EiB©ffi^mtt'ifl 
*l8W©J:l2RV-e©fft©BW. ft 151^5 3p]ja«. 

m 2 BHi* a#©^ rticiitoii*nfcwajii'ja»H©*«i*^ 

m 3 EflW, fcjfe»tt©att*RMT*fc*>EM©«»©ai 
fc © T <fe ^ , 

^ 4 0(4, Wft^ u-* ia ^T'ifiSt^nrwafcEfJto 
»^ * * u-^ ©fflfflWti«»ill*<f ^»je*H^Lfc b©? 

*s 0 



- K«/«ffi36E£ ©ttB©3*»lJ&<35 2 ElfttfS* 3 E! £121*3 

J&fc'JSfc&Eli, *&f^£[^ CI£$AlcIg$2n*:> TW-- 
■>"*-. 7 'J (Anthony J. Varrichio)«t©1lb©«"Ifl9 
89¥1U1 10BlcW8fi£ tliz%m*®T S 'J A^^Sft^aiSflB 
07/434.985^ (J21T* 985tiiiBfi i (GIBf * ) ICSBttSttT^S. 

' 985m^©!/]^&©£tt£&!&tT*iyj^#ic£to *° l„ 
u> &^©^:g©/cto©^©H-^©SB##^#j 

ic«t ft*©tt©*«fcRfrn*:/ ° ^7 ^Rtf/^fctt 
t^iiilHSTSo '^7- K > ^ y K v > * — 4- y PVlU'* 'J 

*©SB*<&&©m^feffi©fctoicJitoc-£nT^sJB&ictt 

iM»'y x * 10 (SB 1 El) (*, If* L/ < fi. J£*34©1* 

1*3 IC. MOKIHOtCTl^ tfcli, m 2 Lfc^ o IC 

tt«2©&J»©Tl;:* rtfUglCfc^TJBfcSnfc** -y h rt K fil 

toj&^JfifcicsnSo flfattftii, *©ttft<9ic £K4ttttt 
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©wawasta^rijira-r 4 - tin* s* wmm&®.ttz h 

T^<7> -*£<fc©iarafl!lJ££fl]»i>**u-*fr$>©(3^ 
*^$TSfcto©y~D^7iy^7yK53<!:> * -*©SS 
ffiditf tc jfeja •>* * * u - * £ 7 v {T 5 t v?v vy t.?v\* * 

^ic u-* ion, i&mtfy*tittmmttj\zB.%<&tii 

V 0*8 wtiv^mfe-r &s *>tf fc*i2SE23£^l;:{je 

ffl*ftstftm&*tf5*sjK «iiis<trt^{$ffl*n4o 

gmSti. -fe>^SB^>63 (SK2E!) #sM2* *>* * * U - * ©#W 

*£Bicig^ $ n/^fftM y - k i fcii^j r - t jmc ifo * fc ** ^ 

T6£E2 nt h X fc'»Jl«)i&*pJflfittfiJflllfflffifflKr<i6<DJlii4"^ K 

^ < % j^rat;: s >r y v/^. y y&mtfmtaT^i** tmmstZ 
&^©£3a<f ^©SiiiWEqin* h 'J **-T ^ c £ ic «t ^ Tig was: 



7 k cr«iaaffiss^*«flw^*ns (35 2 si) ■ iGi# 

Klgl^ifr LTs Jfil^y K tfc3E-rSfc 46© ^ ^ n 

IB icia ^-r * J: -5 IC^©^5S^^fil^?^^*> K^tfc* tciik© 
a5>l=*t LT3KHKllc»3fi* nr^ So 7>«f©*5mJ-St3^TH 
a*U, Altaic J: h A v •> a 'J y©»jB*Mtt"rSfctoC»tt 

waaeE^^Kis^Si^ffi^to^sns. 

fifjt ^ ;u©y a ^7 i y ^ic X r.tSSiWi:, ^a^JfifcSIB 
^^fij^lfSc^T^So J&^^Slg^, ^ 7 * y ^(i. & 
#3&<igiRTS«fc -3 KEEK J: -*T»JE*nSfr. ^Ujj3HRU. 

©-/□ ^7 v70±©flfi© + -78© / 7 
-*-£flpi&£-ti-SB3K .7* n ^ 7 5 y 7 y K 53U II »6 ii "£ 
ak^^^u-^lOfCiSi^LTKE^nSo 



»«acf*«%n^ fc»©5Ejfe*i|i«©fl8»?£tt*sMrsa»? 

cfT-a ^ 7 a $nr^So 1£jJii«5ic^ Lt'^cs^ asfeffl 
tticeifti*nsfc»©iaott^tt. s j: 

•3 tcy ij -t 7 ^n, iStR* nr^ So 

t /suiDtttt±s«) ctet5-rsfca6ictt*ffira*nx(i^s« 
jstt©i«^s»iifflf*ftia©fc©Tf*smfa tzt±wm®&) 

12^-OSx.So f-^©affi©»* U^SEttWCW* 

«?&ti*-© U ? V **** ~ &9 a 7 K*;uT?*S. * ;H2 
Officii, mHliga5S13©A^flBHC^^$nT^So mHsS© 

L, ^Sl^ffli^X^lg/j: ^Jf1EE©^fE* fcfi^JE*©*©^ 

7p#ibk ajfe»astt©a«(fi*fcttH»iw«E0©fc»©*B 
©teffiii#ffl, m*is^iwfeisaB#iifl<fifT* So coi^xci 

astt©Bra©Rai*f§s ciso«-c* s ^ o $'js&ms©m 

25 {^2 E3&a^ 3-BS) C EPior S to © fli^J fl ^ ^ iStR^J 
Bfj£-rS^i*<T§So * * U - * ©»&Rtf*!S«* 

©fcto©^ -r 5 y^f^^ii. 7k^&ig8gi6ic«fc^T&j£i5nSo 

««f^llA 'J - K ^ -f «y f - U«. H^F^y <T - ^ICftK$ 
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&%*&tiiM\ci£W.-rz>c±\z±t)^ ©sM&y' x * u 

ita^j&^T y r 7- J: ^T. H #> & 4 ft ifc'J Sfe ^ * * w- 
£££;) £©R0©iiIHi#sffi£T?<fc &S#/<7 > -?£H© 

i/iiiro/? ^ y ^7 y k ^is^iRij^m feig-r ^ c 

, <v - y 0 y[u]g&18f*s tcr^Jtc 'J - -y ^HRtfffiH 

/fcQffilglSlSIC&^ft, 7ki^5SlgSffl6^^ * " „ ^y^xCJ: 

rot » tac;/t fci±s5«s^<om**> kb^kwcr 

c * c >*7 -^7 y*- K* fcUMffittHSfi, 

«t 7 icft*Mb* nfc* 2 NfRflrtic ifflw»cBBte*n, 2 - 5 
wj©ra-e©*- K©**-e* en ^©wiiun*. 

SilBtt, J; 63£EO#Si^iaflC<t 4 * o 

£ft£2T\ te&LfcftjjiktSiKfa* zxi ic-rs :i 

CMO S ^«t*©ffirt^ftOii^ ftfc^'7 -^7 vgffiU 
^faiE)&©#3!?-? J; < to ^ftTi>- 15, *© J: -5 tt(alflMi**Sj|PJ 
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»5gaic#SKrti£S;*ft*o 
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